Metabolic adaptation of rat faecal microflora to cyclamate in vitro.
Previous studies have demonstrated that the rat faecal microflora maintained in vitro under conditions of continuous flow possesses bacteriological and metabolic characteristics similar to those of the native bacterial population of the caecum. Addition of sodium cyclamate (75 mM) to the culture concurrent with the progressive dilution of the growth medium promoted metabolism of cyclamate to cyclohexylamine (sulphamatase activity) within 4 wk. The maximum formation of cyclohexylamine was attained in about 8 wk and was equivalent to a 2-3% molar conversion of cyclamate to cyclohexylamine. The recovery of viable cells from the culture and the total microscopic count decreased during the adaptation period, although the relative proportions of the major bacterial types remained unchanged. Concurrent with the increase in sulphamatase activity, other enzyme functions (as assessed by the API-zym system) decreased markedly. The ability to hydrolyse cyclamate to cyclohexylamine developed independently of other bacterial biotransformation enzymes in vitro, and was not associated with any gross taxonomic changes. These studies demonstrate the suitability of continuous culture systems for investigating the metabolic activity of the rat gut flora.